Cell surface Nestin is a biomarker for glioma stem cells.
Cancer stem cells (CSCs) are the most aggressive cell type in many malignancies. Cell surface proteins are generally used to isolate and characterize CSCs. Therefore, the identification of CSC-specific cell surface markers is very important for the diagnosis and treatment of malignancies. We found that Nestin (a type VI intermediate filament protein), like the glioma stem cell (GSC) markers CD133 and CD15, exhibited different levels of expression in primary human glioblastoma specimens. Similar to our previous finding that cytoplasmic Nestin is expressed as a cell surface form in mouse GSCs, the cell surface form of Nestin was also expressed at different levels in human GSCs. We isolated cell surface Nestin-positive cell populations from human GSCs by fluorescence-activated cell sorting FACS analysis, and observed that these populations exhibited robust CSC properties, such as increased tumorsphere-forming ability and tumorsphere size. Mechanistically, we found that DAPT, a γ-secretase (a multi-subunit protease complex) inhibitor, reduced the proportion of cell surface Nestin-positive cells in human GSCs in a time- and dose-dependent manner, without significant changes in total Nestin expression, implying that a post-translational modification was involved in the generation of cell surface Nestin. Taken together, our data provides the first evidence that cell surface Nestin may serve as a promising GSC marker for the isolation and characterization of heterogeneous GSCs in glioblastomas.